Telomerase reverse transcriptase promoter mutation is an early somatic genetic alteration in the transformation of premalignant nodules in hepatocellular carcinoma on cirrhosis.
Genetic determinants of the early steps of carcinogenesis on cirrhosis are still poorly understood. We aimed to evaluate the occurrence of telomerase reverse transcriptase (TERT) promoter mutations in the transformation of cirrhotic nodules into hepatocellular carcinoma (HCC). We analyzed a series of 268 liver samples, including 96 nodules developed in 58 patients with cirrhosis and 114 additional cirrhosis. All samples were screened for TERT promoter mutations, and in 31 nodules, for 10 genes recurrently mutated in HCC. Immunohistochemistry (IHC) analyses were performed for glypican 3, glutamine synthase, and heat shock protein 70. Six liver pathologists reviewed all the samples. Among The 96 nodules, 88 were firmly diagnosed as low-grade dysplastic nodules (LGDNs; 32 cases), high-grade dysplastic nodules (HGDNs; 16 cases), early HCC (eHCC; 23 cases), or small and progressed HCC in 17 cases. The agreement between the initial diagnosis from pathological report and the final expert consensus report was moderate for the diagnosis of benign versus malignant nodules (weighted kappa = 0.530). TERT promoter mutations were highly related to the step-wise hepatocarcinogenesis because mutations were identified in 6% of LGDNs, 19% of HGDNs, 61% of eHCCs, and 42% of small and progressed HCC. TERT promoter mutation is the most frequent molecular alteration in eHCC given that the IHC criteria for diagnosis of malignancy were found in only 39% of the cases. TERT promoter mutation was also the earliest genetic alteration because mutations in 10 other genes were only identified in 28% of the small and progressed HCC. Frequency of TERT promoter mutations rapidly increases during the different steps of the transformation of premalignant lesions into HCC on cirrhosis. Consequently, somatic TERT promoter mutation is a new biomarker predictive of transformation of premalignant lesions into HCC.